Synergistic induction of interleukin 2 receptor (TAC) expression on YT cells by simultaneous activation of distinct signal transduction pathways.
The human NK-like leukemic cell line YT was used to study interleukin 2 receptor (IL-2R; Tac) expression induced by activators of distinct signal transduction pathways. Tac expression was induced by active phorbol esters (12-O-tetradecanoylphorbol 13-acetate [TPA] and 4 beta-phorbol 12,13-didecanoate), which directly activate protein kinase C (PKC), as well as forskolin (FK), a stimulator of adenylate cyclase. A synergistic effect on Tac expression was obtained by simultaneous stimulation with optimal concentrations of phorbol esters and FK. Inactive phorbol esters (4 beta-phorbol, 4 alpha-phorbol 12,13-didecanoate) and the inactive analog of FK (1,9-dideoxyforskolin) had no effect on Tac expression. The active phorbol esters synergized also with interleukin 1 (IL-1) and tumor necrosis factor alpha (TNF alpha) in Tac expression. Staurosporine, a potent inhibitor of PKC in vitro, inhibited Tac expression marginally in YT cells stimulated with FK, and enhanced Tac expression in cultures treated with TPA, TNF alpha, or IL-1. Based on the assumption that synergistic effects are observed when two agonists use different signaling pathways, these findings provide evidence that IL-1, TNF, and TPA use different pathways/regulatory elements to regulate Tac expression on the cell surface. Synergistic upregulation of Tac expression by simultaneous activation of distinct pathways may be an important mechanism to modulate the immune response.